Background: Acanthosis nigricans (AN), a common cutaneous finding, characterized by hyperpigmentation and velvety hyperplasia of the epidermis affecting flexures. Its exact prevalence varies according to age, race, degree of obesity and endocrinopathy.
Introduction
A canthosis nigricans (AN), a common cutaneous fi nding, is characterized by hyperpigmenta on and velvety hyperplasia of the epidermis. In general, it aff ects fl exural areas including the neck, axilla, antecubital and the popliteal fossa. On occasion, the erup on may become almost generalized. But the frequency of the AN is probably underes mated because of the usual asymptoma c character.
The exact prevalence of AN in unselected popula on varies from 7 to 74%, according to age, race, degree of obesity and concomitant endocrinopathy. 1 It is most prevalent among Na ve Americans, Hispanics, African Americans, and Asian Americans/Pacifi c Islanders. It is recognized more frequently in darker-skinned obese individuals.
Acanthosis nigricans can be classifi ed as benign or malignant. The benign form (80%) is rela vely common, contrary to the malignant form, which is rare. 2 Benign AN o en occurs in individuals exhibi ng insulin resistance like diabetes mellitus, obesity, and polycys c ovarian syndrome.
It is the most common dermatological manifesta on of obesity correla ng posi vely with its severity. The gene c benign form of AN is rare. It seems to be inherited as an autosomal dominance with variable penetrance.
3 Malignant AN can occur as a rare paraneoplas c syndrome with approximately 1,000 reported worldwide cases. It is most o en seen in adults with an underlying diagnosis of gastrointes nal adenocarcinoma. 4 Certain medica ons, such as human growth hormone, oral contracep ves and large doses of niacin, can contribute to this condi on.
AN can be classifi ed into 8 variants, including the benign, obesity-associated, syndromic, malignant, acral, unilateral, medica on-induced and mixed-type AN. 5 In 2000, the American Diabetes Associa on established AN as a formal risk factor for development of Type II Diabetes Mellitus.
Since Acanthosis nigricans is diagnosed clinically, the easy detectability increases its poten al to play a bigger role in detec ng people at risk. The diagnosis of many systemic disease associated with AN involves a ba ery of inves ga ons that poses a challenge to doctors working in poor countries. Early screening for AN would provide a rela vely simple, inexpensive, and noninvasive tool to detect individuals prone to develop type 2 diabetes as well as other diseases associated with hyperinsulinemia.
Though previous studies have iden fi ed AN as marker of hyperinsulinemia and its common associa on with obesity we are doing this study to see if acanthosis nigricans occurs in a healthy individual or it always has some underlying cause associated and also to study its possible risk factors.
Material and methods
Fi y-fi ve clinically diagnosed cases of acanthosis nigricans a ending dermatology OPD of BPKIHS, Dharan, Nepal over the period of one year were enrolled. Equal number of healthy control were taken from the general popula on. Sample size was collected using Statcal Epi Info Version 3.1 taking obesity as primary exposure of interest presuming 4% of general popula on develop AN compare to 22% of obese. With Odds ra o of 6.76 for each case 1 healthy control was selected. Sample of 55 cases and control allowed to detect signifi cant associa on. 
Results
Total of 110 par cipants were included in the analysis. Demographic characteris c of the study popula on is depicted in the table I. Most of the cases had lesion between 1-5ys.. Eleven (20 %) cases did not know that they had pigmenta on. Fi y-two (94.55%) cases developed acanthosis nigricans without any precipita ng factor. Majority 35 (63.63%) of cases had AN involving 2-5% of BSA.
Achrocordons was the most common associated skin disease seen in 19 (34.54%) cases. It was mainly distributed over the neck and axilla together with AN. Psoriasis vulgaris was seen in 6 (10.9%), atopic derma s in 4(7.27%), acne vulgaris in 7 (12.72%) while 12(21.81%) had other various skin condi ons like striae, nea corporis, polymorphic light erup on, erythema ab igne etc. and 7(12.72%) had no any other skin diseases except acanthosis nigricans. Table II depicts the characteris cs of AN in study popula on.
Many of the cases were on medica on for at least 6 months. Seven (12.72%) of them were taking anhypertensives namely amlodipine, ACE inhibitors, thiazides and losartan. 
Discussion
Acanthosis nigricans (AN) is an important cutaneous fi nding that may signify internal disease. It rarely occurs in a healthy individual. It is usually diagnosed clinically by inspec ng the skin.
The defi ni ve cause of AN has not yet been ascertained. The most common mechanism iden fi ed is mediated through insulin resistance (IR). Both the hyperinsulinism and the increase in IGF-1 directly induce epithelial and fi broblas c growth by ac va ng receptors; this mediates epidermal cell prolifera on leading to development of AN.
Obesity-associated AN was the most common type of AN. Neck(92.7%) was the most common site involved followed by axilla (63.3%) which was similar to study by Puri N. 6 Easy visibility of AN over exposed area like neck compared to other enclosed areas could be the possible explana on.
Half of the cases had lesions for more than a year while 11 (20%) did not know about the condi on at the me of diagnosis. AN being an asymptoma c condi on rarely draws the pa ent's a en on towards the skin condi on.
Though literature supports no sex predilec on for AN, our study showed females at high risk for AN similar to study by Menon. 7 Tendency to gain weight during pregnancy and a er delivery, less manual work compared to male counterparts, increase incidence of endocrine disease like hypothyroidism may contribute in having increase BMI in women and subsequent development of AN.
People into business, service, students and housewives and those who were more literate and in the higher socio-economic status having high incidence of AN. Majority of the illiterate popula on are into farming and heavy manual work and reside in rural areas of Nepal with poor access to health facili es, this might have caused AN to be uncommon among illiterates and low socio economic status.
Family history posi ve for HTN, DM, obesity and endocrinopathies have shown four-fold increased risk of AN in the current study. Study done by Stoddart, reported parental history of type 2 diabetes had increased prevalence of AN and hyperinsulinemia. 8 Though direct rela on with family history of AN is not seen except for various syndromes, studies suggest that family history of Diabetes defi nitely has some associa on with AN.
Drugs increased approximately 5 fold risk of AN in our study. About 13% were on an hypertensives, of which few were thiazide and beta blockers. These drugs are known to cause insulin resistance in healthy individual and adverse glycemic control in diabe cs.
Our study had 34.5% of cases with achrocordons almost comparable to study done by Puri. 6 Both the hyperinsulinism and the increase in IGF-1 directly induce epithelial and fi broblas c growth by ac va ng receptors, possibly explaining the prevalence of skin tags and obesity induced AN among cases.
Approximately 11% cases of AN were associated with psoriasis. As central obesity which causes insulin resistance and AN, it is also associated with abnormal levels of infl ammatory markers like tumor necrosis factor α (TNF-α) and interleukin 6(IL-6), these factors may contribute to the pathogenesis of psoriasis.
About 95% of the cases had AN with one or more underlying disease, with only 5 % was seen in healthy individuals. This was in contrast to study by Grandhe NP where 65% diabe cs and 40% healthy people had AN. 9 Overweight and obesity (89.09 %) was the most common benign condi on associated with AN with 8-9 fold increased risk as observed by Puri N. 6 AN was signifi cantly common in people with metabolic syndrome (56%). Majority had three out of fi ve components with few cases having four or more components of MS in a single pa ent. Similar result was seen by Dassanayake in his study where he concluded that presence of AN strongly predicts MS. 11 Pa ents with AN are at risk for all components of metabolic syndrome (MS) such as, obesity, hypertension, elevated triglycerides, low HDL, and impaired glucose tolerance. Dyslipidemia was common among our popula on. However in our study we found increased level of total cholesterol associated with almost 3 mes increased risk for development of AN. Obesity is the major e ology behind almost all metabolic condi on for development of insulin resistance (IR) and AN.
Pa ents with AN are likely to have mul ple risk factors for type 2 diabetes among which AN may be an independent risk factor for this disease. Our study showed increased level of fas ng blood sugar in cases compared to control with almost 4 fold increased risk for AN and it was sta s cally signifi cant. This was similar to study done by Hud et al, in which mean fas ng blood glucose concentra on was higher in pa ents with AN than in pa ents without AN.
The study demonstrates the feasibility of AN screening and type 2 diabetes risk reduc on counseling in general popula on. Second, as the epidemic of obesity and the MS con nues to increase, AN screening has the poten al of early iden fi ca on an mely management of underlying condi on.
Conclusion
Findings of the study suggest that majority of pa ents with AN have mul ple underlying diseases. Authors strongly recommend certain physical examina on and few basic studies in all pa ents with AN for early detec on of underlying cause.
